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本研究中，制备小鼠右侧大脑中动脉栓塞（middle cerebral artery occlusion，




































































Ischemia stroke is a major cause of death and the primary cause of adult 
disability in many countries. Cerebral ischemia accounted for about 4/5 in all 
cerebrovascular disease. Acute ischemic stroke occurs due to the obstruction of blood 
flow to brain tissue owning to thrombi or emboli and is characterized with 
neurological deficits especially motor dysfunction.Yet, no ideal neuroprotective 
agents are available and more new therapeutic approaches should be developed to 
improve the prognosis. 
Oxidative stress plays a key role in acute ischemic stroke. The reactive oxygen 
species (ROS) generated during the process of ischemic stroke induce lipid 
peroxidation and DNA damage which may induce apoptotic and necrotic cell death. 
The damage in motor and sensorimotor related cortex may finally lead to behavioral 
impairments, notably affecting locomotor as assessed by rotarod and balance beam 
walking tests. Oxidative stress also leads to blood brain barrier (BBB) disruption after 
ischemic stroke. The disruption of BBB allows normally excluded intravascular 
proteins and fluid to penetrate into the cerebral parenchymal extracellular space and 
leads to vasogenic cerebral edema that exacerbates the behavioral disability. Many 
studies have indeed revealed that some compounds with significant antioxidant 
properties such as resveratrol, a well known stilbene, ameliorated the ischemic brain 
damage in animal models Therefore, the antioxidant therapy for acute ischemic stroke 
attracts intense interest. 
Pterostilbene (Pte) is a natural stilbene initially isolated from sandalwood and is 
also found in blueberries and several varieties of grapes. As a structural analogue of 
resveratrol, Pte also possesses significant antioxidant activity. Recently some studies 
showed that Pte has neuroprotective and cognitive enhancing properties. However, 
whether Pte exerts neuroprotective effect against acute ischemia stroke remains 















investigated the effect of Pte on acute ischemia stroke, focusing on the recovery of 
motor function and histological outcome after brain ischemia. Moreover, we 
investigated the effect of Pte on BBB disruption and oxidative stress in brain tissue. 
In our study, transient focal cerebral ischemia was induced by middle cerebral 
artery occlusion (MCAO) for 90 min followed by reperfusion. Pet (2.5, 10 mg/kg, ig) 
was administered at the same time of reperfusion and 2 h after reperfusion. 
Twenty-four hours after reperfusion, motor function of mice was assessed using 
Bederson scoring, balance beam walking and accelerate rotarod tests. Infarct volume 
and ipsilateral edema were determined by TTC staining. Toluidine blue staining of 
coronal sections was used to observe the histopathological changes and to assay the 
density of surviving neurons. Apoptotic cell death in brain sections was detected using 
TUNEL assay. The immunohistochemical analysis of 4-HNE and 8-OHdG were used 
to evaluate the degree of oxidative stress. Blood–brain barrier (BBB) disruption was 
evaluated by Evans blue (EB) leakage 6 h after reperfusion. Superoxide dismutase 
(SOD) activity and malondialdehyde (MDA) were determined content after ischemia. 
Pte treatment decreased the Bederson scores and also improved balance beam 
walking and accelerate Rota rod performances. Pte treatment reduced infarct volume 
and alleviated brain edema in a dose-dependent manner; the most effective dose was 
10 mg/kg. These observations were further boosted with histopathological changes 
seen in toluidine blue and TUNEL staining. Treatment with Pte significantly increased 
the surviving cells and decreased the apotosis cells. Furhtermore, Pte treatment 
significantly alleviated oxidative stress injury supported by decreased number of 
4-HNE and 8-OHdG stained cells in Pte treated brain tissue after MCAO. Cerebral 
ischemia causes free radical formation which can induce lipid peroxidation of cell 
membranes resulting in production of 4-HNE and can directly cause DNA damage 
resulting in production of 8-OHdG. Our results indicate that Pte minimized the 
oxidative damage of both cell membrane and nucleic acid in brain tissue including the 
semimotor cortex and striaum. Importantly, we also found that Pte significantly 
reduced EB leakage in brain tissue, which indicates that Pte alleviated BBB disruption 
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物酶(POD)）和非酶类（如谷胱甘肽(glutathione，GSH)、维生素 C(Ascorbic Acid， AsA
或 Vitamin C，VC)、维生素 E、类胡萝卜素(carotinoid，CAR)）。超氧化物歧化酶(SOD)
是机体内清除超氧阴离子（O2
－
）的特异酶[10]。机体内存在 3 种 SOD 亚型，
SOD1(copper/ zinc SOD, CuZnSOD) , SOD2 (manganese SOD, MnSOD)和 SOD3 
(extracellular SOD, ECSOD) 。SOD1 是哺乳动物胞质中主要的酶,含量接近总蛋
白含量的 0. 1%；SOD2 存在于线粒体；SOD3 存在于细胞外，如脑脊液、脑血管。
这 3 种 SOD 亚型均可以歧化 O2
－
 生成 H2O2，继而被过氧化物酶(per2oxisomal) 、
过氧化氢酶(catalase)或谷胱甘肽过氧化物酶(glutathione peroxidase,GSH- Px)清
除。在大鼠全脑缺血及局灶性脑缺血模型中,Chan 等[11]发现在 SOD1 过表达后海
马 CA1 区的神经元死亡比对照组减少 50%,SOD1 还可以保护氧化应激所导致的
血脑屏障损伤和皮质栓塞的形成[12]。而在 SOD1 敲除的大鼠神经元死亡数量明
显增加[13]。在永久性局灶脑缺血模型中,SOD2 可明显减少细胞色素 c 的释放,同
时减少脑梗塞面积(66%) 。在短暂性局灶脑缺血中同样证明了 SOD2 的保护作
用。近年来,Sheng 等又进一步证明了 SOD3 在短暂局灶脑缺血[14]及全脑缺血[15]
中的保护作用。说明在神经系统中这 3 种 SOD 共同起到了减少氧化应激损伤的




























酸(PUFA)作用, 造成 DNA 链断裂和氧化性损伤、蛋白—蛋白交联，蛋白—DNA
交联和脂质过氧化。脂质过氧化是造成生物体氧化损伤的主要原因[19]。PUFA 是
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